The Jordanian economy has a serious external debt problem. Based on several indicators, it can be argued that foreign debt has reached an excessive level and has become an impediment to economic growth. This paper examines the impact of external debt on the performance of the Jordanian economy and determines its optimum level using new econometric techniques that provide appropriate procedures for estimation and inference.
I. Introduction:
Jordan occupies an area of about 89,000 square kilometers. With an annual growth rate of about 3 percent, its 4.5 million population is considered to be one of the fastest growing in the world. Furthermore, with an urbanization rate of about 70%, life expectancy of about 70 years and literacy rate of around 85%, Jordan's demographic profile resembles that found in advanced economies. However, with a per capita GDP of around $1550, Jordan is considered one of the poor countries in the world.
It is well -known that Jordan's natural resource base is relatively limited. Other than phosphate and potash, the country does not have any natural resources. Indeed, this is why, traditionally, the economy has relied on external debt, remittances and foreign aid in managing its economic affairs.
Analyzing the economic performance of Jordan is very difficult. The country has passed through many disturbances and these make the detection of any underlying economic trends an extremely difficult task. However, since the end of the 1991 Gulf crisis and its economic impact, the Jordanian economy has been passing through relative stability albeit at a slow rate of economic growth.
The Jordanian economy enjoyed some high growth rates during the period 1973 -1982 . During this period, economic growth stood at an annual average of 11.6% in real terms. This period was characterized by high exports to regional markets, rising worker's remittances and Arab and foreign assistance and loans. Following this period, the slowdown in regional economies and the resultant fall in remittances had severe repercussions on the economy. Real economic growth during the period 1983 -1988 decreased to an annual average of about 2.2%. By the end of 1988, the deficit in the general budget was equal to about 25% of GDP and the total external debt was more than 190% of GDP. As a result, the Government devalued the Jordanian Dinar (JD), liberalized the foreign exchange market and embarked on a decade-long austerity and restructuring program supervised by both the International Monetary Fund (IMF) and the World Bank (WB).
The Gulf crisis (1990) (1991) and the "temporary" loss of Iraq as the principle market for exports exacerbated Jordan's economic problems. However, and not withstanding these problems, the government has persevered with its economic policies. During the early 1990's, real GDP grew at an average annual rate of about 7% and this was largely due to those who returned from the Gulf (with capital) during and after the crisis. It is well-known that annual remittances accounted for about 25 percent of GDP during the 1990s. Since 1996, however, the pace of economic growth has slowed down and with a real GDP growth rate of about 1.2% in 1997, 2.2% in 1998 and an estimated 1-3% in 1999 and 2000, the economy's performance remains sluggish.
Relative to the current economic stability and somewhat sluggish performance of the economy, there remain a number of important problems and these are unemployment, poverty, and a chronic balance of trade deficit. It is believed that the unemployment rate is currently around 15% of the labour force and poverty is estimated to be around 25% of the population. Moreover, it is well-known that the Jordanian economy has been suffering from a chronic trade deficit problem. example, the trade deficit was equal to $1.89 billion, $2.71 billion, and $2.55 billion respectively. These values represent an annual mean of about 25% of GDP. Table 1 reports the size of Jordan's stock of external debt and debt service ratios during the last few years (1997) (1998) (1999) (2000) (2001) . Clearly, the largest privatization achievements were implemented by means of a sale of shares to a "strategic" partner. In other words, the hitherto existing experience shows that the government favours a foreign strategic partner over the sale of shares through the Jordanian (or other) capital market (Amman Securities Market).
According to official reports, this method was chosen due to several reasons. First, a strategic partner is more likely to invest in capital projects. Second, a strategic partner would encourage improvements in efficiency and profitability. Sold 40% stake to a consortium led by FranceTelecom and Arab Bank ($508 million) and to Jordan Social Security Corporation ($114 million).
The literature about the relationship between external debt and growth or the effect of debt on growth can be summarized by three strands of thought: The first sees external debt as a capital inflow with a positive effect on domestic savings and investment and thus on growth. This argument implies that foreign savings complement domestic savings and investments (Eaton, 1993) . The second strand considers external debt as a substitute to domestic savings and investment and therefore tends to crowd them out (Krugman, 1988; Alesina and Tabellini, 1989; and Tornell and Velasco, 1992) . The argument here runs as follows. If future debt is going to be greater than a country's ability to repay its loans, the expected debt service will be an increasing function of its output level. In other words, the returns from investing in a country are seen as being subjected to a high marginal tax by creditors and this might discourage domestic and foreign investors. These models or theories are known as the debt overhang theories. Finally, more recent studies have attempted to reconcile the above conflicting views by developing models with non-linear effects of debt on growth.
For example, Cohen and Sachs (1986) and Cohen (1991 Cohen ( , 1992 present endogenous growth models where capital accumulation is the sole force driving growth.
Countries' access to international financial markets is limited because of the risk of debt repudiation. Growth is high in the early stages as the country borrows and invests. Later on, growth falls to a lower level, and this new level would be higher than it would have been had there been no international borrowing and lending (financial autarky). The stage of repaying countries' debts does not crowd out investment because lenders are more patient and value growth more than the debtor countries themselves. This result, however, depends on the ability of lenders to implement optimal rescheduling policies. If they are not able to commit themselves to this policy, a debt overhang scenario will occur and investment and growth in the later stages will be even lower than in financial autarky.
Another relevant theoretical model is developed by Calvo (1998) . This model links the debt and growth problem to capital flight. In his model, Calvo shows that high debt levels are associated with low growth since a higher distortionary tax burden on capital is required to service debt, leading to a lower rate of return on capital, and lower investment and growth. Low debt regimes have high growth rates for the opposite reasons. Thus, the empirical implication of these models is a non-linear effect (threshold effect) of debt on economic growth. In other words, these models suggest that the effect of debt could become negative when external indebtedness becomes excessive. It is necessary, therefore, when examining the relationship between debt and growth, to take into account the existence (if any) of the threshold effect. In other words, it is useful to determine at what level the effect of external indebtedness on economic growth becomes negative.
While there have been several attempts to empirically assess the external-economic growth link (see among others, Borensztein, 1990; Iyoha, 1996; Mbire and Atingi, 1997; Fosu, 1999; and Were, 2001) , few studies consider the possibility of the existence of non-linear growth effects of external debt. Elbadawi et al. (1997) and Pattillo et al. (2001) are the only researchers that directly considered the non-linear effects of debt on growth. They present fixed and random effects panel estimation of a growth regression in which external debt enters both in a linear and quadratic form.
They report growth maximizing debt to GDP ratios equal to 97 percent and 70 percent respectively.
Given the fact that the Jordanian economy faces some serious challenges including its "large" external debt, it is felt important and timely to investigate the following Since we believe that this issue (threshold effect) is very much country-specific, the results of the above-mentioned studies need to be interpreted carefully and may not be easily extrapolated to general statements. In other words, there is a need for caseby-case studies that take into consideration each country's unique characteristics.
Furthermore, our paper differs from the above attempts in that we use new econometric methods for the threshold estimation. These methods have recently been developed by Hansen (1996 Hansen ( , 1997 2000a,b) and Caner and Hansen (2000) .
The rest of the paper is organized as follows. In Sections II and III, we discuss the methodology and the statistical properties of the data respectively. The empirical results are presented and discussed in Section IV. Finally, Section V summarizes and concludes the papers.
II. Empirical Methodology
Following the endogenous growth models (known as the AK models) developed by Romer (1986) , Lucas (1988) and Pagano (1993) , we use the following specification to examine the relationship between external debt and economic growth after taking into account the possibility of the existence of a threshold effect: In the above model, the effect of external debt on GDP growth is given by 3 α when external debt is less than or equal to the optimal external debt level ( * π ), and by 4 3 α α + when external indebtness is higher than the optimal one.
Note that t X contains a number of variables among a large set found in the empirical growth literature because very few of these variables pass the robustness tests in Barro (1991) , Mankiw et al. (1992) Levine and Renelt (1992) , Barro and Sala-IMartin (1995) and Sala-I-Martin (1997) . In this paper, we include the inflation rate and the ratio government expenditure to GDP as indicators of macroeconomic stability, and terms of trade to capture the degree of openness of the economy.
Staking the observation in vectors yields the following compact notion for equation is the residual sum squared with threshold level of external debt at π estimated using least-squares, the optimal threshold level of external debt is chosen that minimize ( )
It is important to determine whether the threshold effect is statistically significant.
The hypothesis of no threshold effect in equation (1) χ distribution. Hansen (1996 Hansen ( , 1999 Hansen ( , and 2000a 
III. Data Description
The annual data source for all the variables under consideration is compiled from various issues of the "Monthly Statistical Bulletin" published by the Central Bank of Jordan. Table 3 provides summary statistics for the variables.
As can be seen, all variables, except for the growth of working age population, do not significantly depart from the normal distribution (values of skewness and kurtosis are 0 and 3 respectively, if the observed distribution is normal). The Jarque-Bera test statistics for normality are also low and insignificant (either at the 1% level or at the 5% level) for all variables, except for the growth of working age population. This suggests that the null hypothesis of these variables conforming to a normal distribution cannot be rejected. The growth of working age population shows significantly high values of kurtosis (8.88) indicating that for a given level of standard deviation, observations of this variable cluster around a central point with a small number of large outliers. The Jarque-Bera test statistic is highly significant suggesting that growth of working age population departs significantly from the normal distribution.
Table 3 Summary Statistics
t y is the growth rate of real GDP measured by the first difference in the logarithm of the real GDP series. INV is gross capital formation as a proportion of GDP, GWAP is growth of working age population, π is the share of external debt to GDP, TRAD is terms of trade, INF is inflation rates (INF) measured by the first difference in the logarithmic of the CPI series, and GEX is government expenditure (current) as a proportion of GDP. ADF is the Augmented Dickey-Fuller test. PP is the PhillipsPerron test. The null hypothesis tested that the relevant series contains a unit root against the alternative that it does not. *, **, and *** are significant at the 1%, 5%, and 10%, respectively economic growth and its determinants, we use the Engle-Granger two-step cointegration test. We generate the residuals series from the long-run equation of the non-stationary variables, and then we test for the existence of a unit root in this series using both the ADF and PP tests. If the null hypothesis that the residual series has a unit root is rejected, we can conclude the there is a stable long-run relationship that ties together with the evolution of real GDP growth and the evolution of its determinants.
As a first step in exploring the bivariate relationship between growth and debt, Figure   1 plots the evolution of growth and debt over time. The figure shows that the debt ratio has peaked in the late 1980s. Growth appears to be positively correlated with debt when debt levels are relatively low and this relationship becomes negative at higher levels. These observations provide some pre-evidence that there is a non-linear relationship between external debt and growth. Thus, it is possible, in principle, to estimate the inflexion point, or threshold, at which time the sign of this relationship changes. Table 4 presents the correlation matrix among the variables. The first number is the correlation coefficient and the second is the P-value (a value of less than 0.05
indicates that the correlation is significant at the 5% level). As can be seen, the ratio of external debt to GDP is negatively and statistically correlated with growth.
However, finding a negative correlation between external debt and growth suggests, but clearly does not prove that low levels of external debt imply higher growth. Part of the correlation may be spurious, reflecting the effect of other factors (traditional growth determinants) and the non-linearity of the debt-growth relationship posited by theory. In the next section, we examine the non-linearity (threshold effects) in the debt-growth relationship using the multivariate regression analysis described above. Note: For the definition of the variables see Table 3 .
A. Test for the Unknown Threshold Effect
The first step in the analysis is to test for the existence of a threshold effect in the relationship between real GDP growth and external debt using the likelihood ratio, LR , discussed above. This is established by estimating equation (1) in the first difference and computing the residual sum of squares (RSS) for the threshold levels of external debt levels ranging from π to π . The optimal threshold level (external debt level) is the one that minimizes the sequences of RSSs. Table 5 summarizes the test results.
The first column provides the range over which the search for the optimal external debt level is conducted. The range lies between π =30 and π =100 with increments of 1 percent. This procedure yields 70 regressions of equation (1). As can be seen from the second column of Table 5 , the smallest residual sum squared is found by setting the optimal external debt level at the 53 percent level. The third column in Table (4) reports the estimated value of the likelihood ratio (LR). The significant levels have been computed using the bootstrap distribution of LR . The null hypothesis of no threshold effect can be rejected at least at the 1% significant level. Thus the data strongly supports the existence of a threshold effect at 53 percent of external debt to GDP. 
B. Estimation Results
The first column in Table 6 provides the estimation results of the first difference of equation (1) conditional on the threshold estimate of the previous sub-section (at the threshold estimate of 53%), using the OLS method.
The individual coefficients of the regression enter with the appropriate signs. The proxy for human capital stock and growth in working age population enter positively but not statistically significant at the 10% level 4 . This could be explained by referring to the fact that Jordan suffers from high levels of unemployment (especially structural). 
W. is the Durbin-Watson test for residual serial correlation. The F-test tests the null hypothesis that all coefficients except for the intercept are zero. The reported misspecification tests are conducted to test a number of null hypotheses on the residuals. These tests are This result is consistent with the theoretical view and empirical findings. Economic theory holds that higher rates of savings and investments are important determinants of the long-run growth rate. The suggestion behind Solow's (1956) framework is that higher investments and savings rates lead to more accumulated capital per worker and this results in an increase in economic growth, but at decreasing rate. Under endogenous growth theories that emphasize the broader concepts of capital (Rebelo, 1991) , economic growth and investment tend to move together.
Government expenditure (current) as a percentage of GDP enters negatively but not statistically significant at the 10% level. The explanation of this result can be found in the supply side theories since the Jordanian budget revenue is based mainly on taxes (direct and indirect) 6 . These theories argue that taxes required to finance government expenditure distort incentives and reduce the efficient allocation of resources and the level of output 7 . The effect of openness, as measured by terms of trade, is positively and statistically significantly correlated with economic growth. Trade openness is posited to boost productivity through the transfer of knowledge and efficiency gains (Coe and Helpman, 1995; and Ben-David and Kimhi, 2000) .
The effect of inflation rate enters strongly negative and statistically significant at the 1% level. This result is consistent with a number of theoretical and empirical views 8 .
High inflation rates can lead to uncertainty about future inflationary pressures. To function efficiently, economic agents require clear signals from markets when making decisions regarding consumption and investment because these decisions are largely dependent on the formulation of expenditures regarding prices. However, inflation uncertainty causes the real value of future payments and earnings to be uncertain, and thereby can distort economic agents' decisions regarding investment and consumption. Inflation can also discourage 9 long-term lending by financial intermediaries and this tends to reduce investment rates.
The most important result in this regression analysis is the effect of external debt. As can be seen, there is a positive and statistically significant relationship between growth and external debt below the threshold level (optimal external debt) and a significant and more powerfully negative impact of external debt rates above the 53% threshold level. In other words, our results show that the positive effect of external debt on growth rapidly changes sign as external debt levels increase above the optimal level. For example, an increase in the external debt from 50% to 100% of GDP reduces the growth rate by 7.4 percentage points.
The specification tests are satisfactory. As can be seen, the regression explains about 71 % of the variation in the economic growth of Jordan. The F-statistic (F=6.05) 8 See for example, Temple (1999) and Khan and Senhadji (2000) for empirical evidence and Dotsey and Sarte (2000) for theoretical explanations. 9 In fact, a high inflation rate encourages speculative, less-productive or non-productive investments in land and real estate, and discourages long-term and illiquid investment projects, thereby has a negative effect on economic growth.
rejects the null hypothesis of no explanatory power for the regression as a whole at the 1% level. Relative to the above, it must be stated that external debt may not be an exogenous variable in the growth-debt regression. In other words, the estimated coefficients may be biased. Similarly, investment and other control variables are also likely to be endogenous to growth. To control for this problem (simultaneous bias), the model is also estimated using the Two-Stage Least Squares method (2SLS), where all explanatory variables are treated as potentially endogenous to growth. The results are presented in the third column of Table 6 . Consistent with the above results, the 2SLS yields a threshold estimate of around 55% and a positive and statistically significant relationship between growth and external debt below this threshold level. Moreover, a significant and more powerful negative impact of external debt on economic growth is found when the Jordanian external debt level exceeds the 55% threshold.
V. A Summary and Conclusions
The central focus of this paper was to examine the impact of Jordan's external indebtedness on its economic performance. This issue is important given the fact that the Kingdom's external debt stood at $7.21 billion in 2000. This figure represents about 80% of GDP.
Following a brief review of the Jordanian economy's performance, its challenges and the extent of international indebtedness, a number of conclusions are highlighted.
First, a one-percentage point increase in investment to GDP is associated with a 0.37 percentage point increase in real GDP growth rate. This result is consistent with the theoretical arguments and international empirical findings. Second, the effect of openness, as measured by terms of trade, is positively and statistically significantly correlated with economic growth. Again, this result is expected and depends on the argument that trade openness tends to boost productivity through the transfer of knowledge and efficiency gains. Third, the impact of inflation on the performance of the economy is negative. This result is consistent with a number of theoretical views and empirical findings. High inflation rates can lead to uncertainty about future inflationary pressures. Indeed, for a given economy, to function efficiently, economic agents require clear signals from markets when making decisions regarding consumption and investment because these decisions are largely dependent on the formulation of expenditures regarding prices. However, inflation uncertainty causes the real value of future payments and earnings to be uncertain, and thereby can distort economic agents' decisions regarding investment and consumption.
The most important result in this paper is the effect of external debt. The empirical results indicate the existence of a positive relationship between economic growth and external debt below a certain threshold level (optimal external debt). This level is found to be equal to about 53 percent of GDP. In other words, once the external debt exceeds this level, its impact on the performance of the Jordanian economy (growth) becomes negative and statistically significant. It is estimated, for example, that an increase in the external debt from 50% to 100% of GDP reduces the growth rate in GDP by about 7.4 percentage points. Based on this empirical finding, one cannot and should not underestimate Jordan's external debt "crisis".
Based on the brief overview of the Jordanian economy, it was stated that the challenge for Jordan is to succeed in creating a dynamic economy which is able to compete regionally and internationally, increase real GDP growth by more than the increase in population, reduce dependence on external transfers, reduce poverty and unemployment and finally, to reduce the external debt overhang. This is why successive governments have persevered with some consistent policies and, currently, the country is committed to economic liberalization, private sector development, export promotion, privatization, local, Arab and foreign investment promotion, and the utilization of information technology for development. All of these policies an others like public expenditure cuts are meant to improve the performance of the economy and to increase exports that will enable the country to payback its external debts.
